Antisense anti-MDM2 mixed-backbone oligonucleotides enhance therapeutic efficacy of topoisomerase I inhibitor irinotecan in nude mice bearing human cancer xenografts: In vivo activity and mechanisms.
Antisense oligonucleotides have been investigated as anticancer agents administered alone or in combination with conventional chemotherapeutics. In the present study, we demonstrated synergistic effects between anti-MDM2 antisense oligonucleotides and the clinically used anticancer agent irinotecan, using nude mouse models of human colon cancers (LS174T and DLD-1). Surprisingly, a 5-base mismatch oligonucleotide also showed similar effects. To elucidate the underlying mechanisms, in vitro and in vivo pharmacokinetic and pharmacodynamic studies were performed. In LS174T cells, the antisense oligonucleotide, but not the mismatch oligonucleotide, specifically inhibited MDM2 expression, resulting in a significant increase in irinotecan-associated p53 activation and p21 induction. In DLD-1 cells, the antisense oligonucleotide specifically inhibited MDM2 expression, resulting in a significant increase in irinotecan-associated p21 induction although mutant p53 levels remained unchanged. Both oligonucleotides increased tissue uptake of irinotecan and the conversion of irinotecan to its active metabolite SN-38. These results suggest that oligonucleotides have a role in irinotecan metabolism and action, providing a basis for future development of antisense oligonucleotides as a sensitizer for irinotecan-based therapy.